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CASE FOR DIAGNOSIS
A 26-yr-old female with persistent cough
S. Baser*, F.E. Fisekci*, S. Ozkurt*, G. Kiter*, S. Kirac#, H. Alper}
Case history
A 26-yr-old female was referred to the Chest Dept of
the Pamukkale University Medical School, Turkey, for the
investigation of coughing and abnormal chest roentgeno-
gram. She suffered flu 3 weeks prior to this and her coughing
was persisting since then. She denied fever, phlegm, dyspnoea,
wheeze, night sweats and haemoptysis. Before a splenectomy
at aged 18 yrs, blood transfusions had been applied monthly.
Physical examination revealed a blood pressure of 120/
80 mmHg, pulse rate of 96 beats per min, respiratory rate
of 21 breaths per min and marked hepatomegaly. Chest
examination results were normal.
Haematological examination showed a haemoglobin level
of 1.38 mmol?L-1 (89.3 g?L-1), haematocrit value of 0.19,
mean corpuscular volume of 91.4 fL, mean corpuscular
haemoglobin concentration of 466 g?L-1, red blood cell
count of 2.161012 cells?L-1, reticulocyte count of 0.14, white
blood cell count of 236109 cells?L-1, and platelet count of
10726109 platelets?L-1. Serum biochemical findings were as
follows: aspartate aminotransferase 85 U?L-1, alanine amino-
transferase 84 U?L-1, blood urea nitrogen 1.33 mmol urea?L-1,
total protein 73 g?L-1, total bilirubin 30.8 mmol?L-1, iron
36.7 mmol?L-1, ferritin 2.3 g?L-1, and total iron binding
capacity 40.3 mmol?L-1.
The chest radiographs (fig. 1a and 1b), computed tomo-
graphy (CT) of the chest (fig. 2), thoracic single photon
emission computed tomography (SPECT) study with TC-
99M (fig. 3) and peripheral blood smear (fig. 4) were as
shown.
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Fig. 2. – Computed tomography of the chest.Fig. 1. – Chest radiograph showing: a) posteroanterior and b) lateral view.
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Fig. 3. – Posterior thorax image with technetium 99M nanocolloid. Fig. 4. – Peripheral blood smear (May-Grunwald Giemsa stain).
BEFORE TURNING THE PAGE, INTERPRET THE CHEST RADIOGRAPHS, CT SCAN,
SCINTIGRAPHY AND PERIPHERAL BLOOD SMEAR AND SUGGEST A DIAGNOSIS.
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Interpretation
Chest radiography
The posteroanterior and lateral chest roentgenogram
revealed widening of the 4th and 5th anterior ribs, retro-
cardiac lobulated mass and increased trabecular pattern at
ribs and scapula (fig. 1a and 1b).
Computed tomography of the chest
The CT of the chest revealed subpleural masses located at
the anterior paracostal region without bone erosion (fig. 2),
widening of the posterior ribs (fig. 2) and well-circumscribed
paravertebral soft tissue mass located at the 9th thoracic
vertebra.
Thoracic single photon emission computed tomography
study with technetium 99M
Whole body skeletal and thoracic SPECT studies with TC-
99M nanocolloid demonstrated bone marrow expansion in
the ribs, proximal humeri and calvarium (fig. 3). Addition-
ally, increased focal radiopharmaceutical uptake in the mass
located at 9th dorsal vertebra was detected.
Peripheral blood smear and haemoglobin electrophoresis
The peripheral blood smear showed marked aniso-
poikilocytosis, microcytosis, hypochromia, normoblasts and
target cells (fig. 4). The haemoglobin electrophoresis findings
revealed the diagnosis of beta-thalassemia intermedia.
Diagnosis: "Intrathoracic extramedullary haematopoiesis in a
patient with beta-thalassemia intermedia"
Clinical course and treatment
Results of pulmonary function studies revealed a mild
restrictive pattern. The patient9s cough disappeared during
the examinations. Her anemia was controlled by transfusion
of packed red blood cells. Since complications due to
extramedullary haematopoiesis (EMH), such as spinal cord
compression, haemothorax or pleural effusion were not deter-
mined, no additional radiotherapy or hydroxyure therapy was
applied, due to their myelotoxic, cytostatic or hepatotoxic
side-effects. Because her serum ferritin was very high, the
patient was given chelation therapy. She was recommended
for periodic controls.
Discussion
Intrathoracic EMH is a rare condition that is usually
asymptomatic [1]. EMH is due to the production of blood
cells outside the bone marrow and is a compensatory
mechanism for bone marrow dysfunction [2].
EMH develops as a reactive process in various chronic
anaemias, especially thalassemia [1–3], sickle cell anaemia [4],
and hereditary spherocytosis [5]. It is rarely seen in Gaucher9s
disease [6], Paget9s disease [7], alcohol-related macrocytosis [8]
and congenital dyserythyropoietic anaemia [9].
EMH usually occurs as a compensatory phenomenon with
chronic anemia [3]. This erythroid response is most often
microscopic but can result in organomegaly or the develop-
ment of tumour-like masses usually involving the liver, spleen
and lymph nodes. Less frequently involved sites include the
kidney, adrenal glands, breasts, spinal cord, intrathoracic
cavity, pleura, pericardium and intracranial cavity [2].
When the bone marrow dysfunction is obvious and intra-
thoracic EMH is suspected, the presence of the characteristic
findings on a chest roentgenogram and chest CT scan
should suffice to make the diagnosis [2]. These characteristic
findings are: widening of the ribs, unilateral or bilateral well-
circumscribed lobulated paravertebral mass lesions usually
located caudal to the sixth thoracic vertebrae, subpleural
paracostal masses without bony erosion, absence of calcifica-
tion, and the presence of adipose tissue within the mass [2, 7,
10].
Intrathoracic EMH is most often asymptomatic and
treatment is usually unnecessary, except in the presence of
complications [1, 2]. Massive haemothorax [1, 5], sympto-
matic pleural effusion [2, 9], and spinal cord compression [11]
are complications of intrathoracic EMH.
Since the haematopoietic tissue is highly radiosensitive,
low-dose radiation has been suggested as an effective method
for controlling symptomatic pleural effusion or masses [1].
The management of spinal cord compression remains con-
troversial. Radiotherapy with blood transfusions [12], hyper-
transfusion with hydroxyurea therapy [13, 14], or only blood
transfusions [11, 15] were found to be successful in the
complete regression of haematopoietic masses. The different
treatment strategies for symptomatic pleural effusion and
haemothorax at intrathoracic EMH include pleurocentesis
[9], tube thoracostomy [1], pleurodesis with tetracycline [16],
and low-dose radiation [17].
Noninvasive studies, including chest roentgenograms, CT
and magnetic resonance imaging, can establish the EMH in
most cases [10, 11, 18]. Bone marrow scanning with TC-99M
sulfur colloid is a convenient noninvasive method of further
establishing the diagnosis [2, 8, 19]. Tissue biopsy, surgical
resection, or both are reserved for those cases where EMH is
not suspected or when complications require surgical inter-
vention [2].
In conclusion, based on characteristic radiographic findings
and bone marrow scanning with technetium 99M sulfur
colloid, it is important to recognise intrathoracic extramedul-
lary haematopoiesis as a differential diagnosis of mediastinal
masses. In geographical areas where thalassemia is prevalent,
to avoid unnecessary surgical interventions, intrathoracic
extramedullary haematopoiesis should be considered in
differential diagnosis of patients who have chronic anaemia
with asymptomatic intrathoracic masses and abnormal chest
roentgenogram.
References
1. Chu KA, Lai RS, Lee CH, Lu JY, Chang HC, Chiang HT.
Intrathoracic extramedullary haematopoiesis complicated by
massive haemothorax in alpha-thalassaemia. Thorax 1999;
54: 466–468.
2. Alam R, Padmanabhan K, Rao H. Paravertebral mass in a
patient with thalassemia intermedia. Chest 1997; 112: 265–268.
3. Bolaman Z, Polatli M, Cildag O, Kadikoylu G, Culhaci N.
Intrathoracic extramedullary hematopoiesis resembling
posterior mediastinal tumor. Am J Med 2002; 112: 739–741.
4. Gumbs R, Ford EAH, Teal JS, Kletter GG, Castro O.
Intrathoracic extramedullary hematopoiesis in sickle cell
disease. AJR 1987; 149: 889–893.
5. Xiros N, Economopoulos T, Papageorgiou E, Mantzios G,
Raptis S. Massive hemothorax due to intrathoracic extra-
medullary hematopoiesis in a patient with hereditary
spherocytosis. Ann Hematol 2001; 80: 38–40.
714 S. BASER ET AL.
6. Chen IY, Lynch DA, Shroyer KR, Schwarz MI. Gaucher9s
disease: an unusual cause of intrathoracic extramedullary
hematopoiesis. Chest 1993; 104: 1923–1924.
7. Relea A, Garcia-Urbon MV, Arboleya L, Zamora T.
Extramedullary hematopoiesis related to Paget9s disease.
Eur Radiol 1999; 9: 205–207.
8. De Geeter F, Van Renterghem D. Scintigraphic diagnosis of
intrathoracic extramedullary hematopoiesis in alcohol-
related macrocytosis. J Nucl Med 1996; 37: 473–475.
9. Bowen EF, Marsh JC, Sandu C, Young M, Rayner CF. An
elderly female with dyspnoea and anemia. Eur Respir J 2000;
16: 566–569.
10. Boyacigil S, Ardic S, Tokoglu F, Pasaoglu E, Karakas HM.
Intrathoracic extramedullary hematopoiesis. Australas
Radiol 1996; 40: 179–181.
11. Aliberti B, Patrikiou A, Terentiou A, Frangatou S,
Papadimitriou A. Spinal cord compression due to extra-
medullary haematopoiesis in two patients with thalassaemia:
complete regression with blood transfusion theraphy.
J Neurol 2001; 248: 18–22.
12. Boyacigil S, Afsin A, Ardic S, Yuksel E. Epidural
extramedullary haemopoiesis in thalassaemia. Australas
Radiol 2002; 46: 180–182.
13. Konstantopoulos K, Vagiopoulos G, Kantouni R, et al.
A case of spinal cord compression by extramedullary
haemopoiesis in a thalassaemic patient: a putative role for
hydroxyurea. Haematologica 1992; 77: 352–354.
14. Cario H, Wegener M, Debatin M, Kohne E. Treatment with
hydroxyurea in thalassemia intermedia with paravertebral
pseudotumors of extramedullary hematopoiesis. Ann Hema-
tol 2002; 81: 478–482.
15. Singounas EG, Sakas DE, Hadley DM, et al. Paraplegia in
a pregnant thalassemic woman due to extramedullary
hematopoiesis: succesful management with transfusions.
Surg Neurol 1991; 36: 210–215.
16. Taher A, Skouri H, Jaber W, Kanj N. Extramedullary
hematopoiesis in a patient with b-Thalassemia intermedia
manifesting as symptomatic pleural effusion. Hemoglobin
2001; 25: 363–368.
17. Kupferschmid JP, Shahian DM, Villanueva AG. Massive
hemothorax associated with intrathoracic extramedullary
hematopoiesis involving the pleura. Chest 1993; 103: 974–
975.
18. Loh CK, Alcorta C, McElhinney AJ. Extramedullary
hematopoiesis simulating posterior mediastinal tumors. Ann
Thorac Surg 1996; 61: 1003–1005.
19. Ozdemir A, Gungor F, Tuncdemir F, Cubuk M, Karayalcin
B. Scintigraphic diagnosis of intrathoracic extramedullary
hematopoiesis in a patient with beta-thalassemia. Ann Nucl
Med 1998; 12: 149–151.
715WIDE RIBS AND PARAVERTEBRAL MASS
